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484                                THE METALLURGY OF GOLD.
The cement copper is melted into anodes and treated electrolytically, yielding an anode mud containing platinum, silver and gold. The plant is capable of refining 100,000 ozs. of gold per week, but is seldom run at its full capacity. In March, 1913, the pulsating current was installed at the Denver Mint, replacing the old direct-current system.1 In the new system a direct-current voltage "of 1-2 per cell and an "alternating-current voltage (maximum) of 1-8 per cell are used. The current density is 65 amperes per square foot, or 700 amperes per square metre. The electrolyte now contains only from 4 to 7 per cent, of hydrochloric acid ; the temperature is 65° C.
Great benefits have resulted from the change, the chief one being that the anodes may now be as low as 800 fine in gold, whereas formerly the lowest permissible fineness was 900. The result is that much gold bullion can be treated direct in the gold cells which formerly passed through the silver cells first. Half the silver cells have accordingly been thrown out of use. For the five months before the change 0-038 Ib. of hydrochloric acid and 0-038 Ib. of nitric acid were used per oz. of fine gold produced. After the change the amounts were 0*058 Ib. of hydrochloric acid and 0-004 Ib. of nitric acid per oz. of fine gold. The finely divided and scrap gold in the slime fell from 17-19 per cent, of the fine gold produced to 11-37 per cent. The "cost of operating the refinery " fell from 3-2 cents per oz. of fine gold to 2-0 cents, and the capital cost of the change was paid for in six weeks. The average fineness of the refined gold under each system was 999*5. The average monthly output of the refinery was increased from 146,000 ozs. to 224,000 ozs., and the time of treatment reduced.
The following description of the process as practised at the Ottawa Mint in 1913 is given by A. L. Ent-wistle,2 who is in charge of the operations. The pulsating current is not used at this refinery :—
" Gold deposits of 900 fine and over and the dark brown residue containing 94 per cent, gold from the silver cells are melted in oil furnaces, and cast into open iron moulds of the following inside dimensions :— 6-|- inches long, 3 inches wide and | inch thick at the top, tapering to £ inch at the bottom. At the top of the mould there is a pin which leaves a hole in the plate produced. The anode is J inch thicker at top than bottom, because the metal dissolves quicker at the top than the bottom, and so the whole anode is finished at the same time ; the anodes weigh about 90 to 100 ozs. each. Fig. 202 is a sketch of an anode which is so shaped that only a small portion is left suspended on the hook when it is dissolved. The electrolyte contains about 50 grammes per litre of gold and about 5 per cent, free hydrochloric acid, and is contained in a white porcelain tank 16,! inches long, llf inches wide and 11 inches deep. The cathodes consist of strips of fine gold 2-| inches wide, 10 inches long and T^ inch thick, annealed to within 2 inches of the top, and are bent over to fit the rod from which they are suspended.
1 Report of the Director of U.S. Mint, 1913, p 41 of the OttfwaS"^'5011' made Wlth *he Permission of Dr- J««« Bonar, Deputy Ma-ster
CO
Fig. 202.—Anode Plate.

